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SYNTHETIC COMMUNICATIONS, 21(18&19) ,  1 9 2 9 - 1 9 3 4  ( 1 9 9 1 )  

CHLORINATION OF 2-CHLOROQUINOLINE-3-CARBALDEHYI)ES 

Zoltan CziBky 

Alkaioida Chemical Company, H-4440 Tiszavasviri, Hungary 

Abstract: Reactions ~~~2-c~ i l~~r~~qu i r i~~ l i r i e -3 -curba l~~ i~ l i yd~s  (0 with chloriiic.. tliioiixl 
cliloride arid .sulpliutyl cIiloridi> are investigated. Prepamtion ~~f2-cJi loroy~i inol ir ic~- 
3-curbonyl clilorides (2, and 2-cliloro-3-dicli1oron~etli.ylr~uinolirir.s (a UJ protiucts 
oj  t i m e  reuctions is described. 

Reactions of 2-chloroquinoline-3-carbaldehydes (1) have been thoroughly 

investigated during the last few  year^'^'^^ and a number of 2-chloroquinoline-3- 

carbaldehyde derivatives have been prepared possessing biological activity'. 

We wish now to report on the results of the chlorination of 2-chloroc~~iinoline- 

3-carbaldehydes (I) with chlorine, thionyl chloride and sulphuiyl chloride. I t  is 

known that 2-chlorobenzoyl chloride can be prepared by treatment o f  2-chlo- 

robenzaldehyde with chlorine without solvent' at  140-160". We have found that 

3--chloroquinoline-3-carbaldehydes (1) having no or chlorine substituents in the 

homoaromatic ring can be chlorinated with chlorine gas directly t o  2-chloroclui- 

noline-3-carbonyl chlorides (2) in good yields. The reactions were performed i n  

1,2,4-trichlorobenzene at 120-130' for 2 hours (Scheme 1, Table 1). Similar 

treatment of 7-bromo-2-chloroquinoline-3-carbaldehyde afforded two products, 

namely 7-brorno-2-chloroquinoline-3-carbonyl chloride and 2,7-dichloroquino- 

1929 

Copyright 0 1991 by Marcel Dekker, Inc 
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1930 CZIAKY 

or  SO,CI, 
i t :  R = H 

b: R =  (>-CI 
i - -  

C'HO R 
c :  R = 7-C'I 

C'I (I: R = 0 - C X  H 
N C'1 3 

3 c :  R =  7-CX'H 

1 :  R =  S-C'H 

3 

3 

Scheme 1 

line-3-carbonyl chloride (&) in  1: 1 ratio because of  the change o f  the bromine by 

chlorine. 

This method was unsuccessful in the case of methyl- or methoxy-substituted 

quinolines 1. Compounds 1 having methyl gro~ip i n  the homoaromatic ring gave 

a complex mixtures on treatment with chlorine. The corresponding acid chlo- 

rides can be prepared in a n  indirect way (Scheme 1) .  Fo r  example, hydrolysis of 

2-chloro-3-cyano-8-methylquinoline (iff) followed by treatment with POCI, af- 

forded the corresponding acid chloride 2f in 45 94 yield (Table 1). 

The action of chlorine o n  and gave 2,S-dichloro-6-methoxyquinoline-3- 

carbaldehyde (3d )  and 2,S-dichloro-7-metho~yquinoline-S-carb~ldehyde (k), 
respectively and no formation of acid chloride was observed. The reaction time 

was 30 minutes under the above mentioned conditions and the starting materials 
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2-CHLOROQUINOLINE-3-CARBALDEHYDES 1931 

Table 1. Data of compounds prepared. 

No. X Yield" M.p. ("C) MS 

2a - 55 

2b - 73 

2c - 76 

2f - 45 

3d 5-C1 71 

3d 5-Br 76 

3e 8-CI 81 

3e 8-Br 78 

5a - 77 

s c  - 71 

5e - 8 0 

98- 1 OOb 

164- 166b 

135-136b 

1 I3-l1jb 

19 1- 193' 

202-204d 

236-238' 

23 1 -233d 

94-96' 

96-98' 

92-93' 

225(M',6); 190(100); 162(55) 

259(M',15); 224(100); 196(41) 

259(M',9); 224(100); lOh(36) 

239(M',16); 204(92); 63( 100) 

2SS(Mt,100); 240(18); 212(44) 

301(Mt,1O0); 258(38); 230(24) 

255(M',100); 219( 18); 184(40) 

301 (M + ,100); 22 1 (45); 1 Y2( 26) 

245(M.', 1 1 ) ;  210(100); 174(23) 

28l(M+ +2,14); 244( 100): 208( 17) 

275(Mf,8); 240(100); 197(14) 

a:Isolated yield; b:THF; c:DMSO-ethanol; d:ethanol; e:chloroform-hexane 

underwent chlorinationat aposition determined by the directing influence of the 

methoxy group. (X=5-Br) and & (X=8-Br) could also be prepared by 

hrominating of and under similar conditions (Table 1) but no reaction 

occurred when Id and were treated with iodine. 

It is known that sulphuryl chloride is frequently used as a chlorinating agent". 

It reacts similar to that of chlorine and sometimes to that of phosphorus 

pentachloride. Reaction of sulphuryl chloride with benzaldehyde affords ben- 

~oylchlor ide~.  We havefound'that Idandlegave3d(X=5-CI)  and3e(X=8-CI) 
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1932 CZIAKY 

Scheme 2 

respectively by treatment \b. i th  sulphuryl chloride at O", but n o  reaction occurred 

in the case of la and jg even at retlux temperature. 

Heating of 3-chloroquinoline-3-carbald~hy~es (1) with thioiiyl chloride gave 

2-chloro- .~-dichloro~~~et l iyl~~t1inol ines  ( 5 )  in good yields (Scheme 2. Table 2). The 

reactions were carried o u t  at retlux xmperature for 4 hours and there was n o  

need to ~ i s e  DMF o r  triphenyl phosphine as catalyst in contrast to the known 

procedures','. 

EXPERIhlENTAL 

Melting points were determined in open capillary tubes o n  a Biichi appararLis 

and are uncorrected. The 'H-NMR spectra were recorded on a Varian Gemini- 

7-00 instrument at 200 MHz using TMS as internal standard and chemical shifts 

are expressed in ppm. Mass spectra were scanned o n  a VG Trio-2 instrument in 

EI mode a t  70 cV. 

2-Chloroquinoline-3-carbonvl chloride (2a) Typical procedure 

2-chlorciyi1inoline-~-carbaldeh~de (la) ( 19.2 g. 0.1 mol) \V;IS heated t o  120" i n  

3-00 ml of 1,3-.~-trichlorohenzene. Chlorine w a s  bubbled through the solution 

w i t h  stirring ;it 170-1.10" f o r  2 hrs. After cooling, the solution was ev:tporated i n  

vacuum ( 2  Hgmm) a n d  the residue was crystallized from THF. 
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2 - C H L O R O Q U I N O L I N E - 3 - C A R B A L D E H Y D E S  1933 

Table 2. 'H-NMR data of compounds prepared. 

5-CI 

5-Br 

8-Cl 

8-Br 

7.71(rn,lH); 7.%(m,lH); 8.00(m,lH); 8.08(m, IH); Y.OO(s, IH 

7.85(dd,lH); 7.98(d,lH); 8.02(d, IH); 8.88(s, IH) 

7.65(dd,lH); 7.94(d,lH); 8.04(d,lH); 8.97(s,lI I )  

2.77(s,3H); 7.57(m,lH); 7.77(rn,2H); 8.94(s, 1 H) 

4.06(s,3H); 7.97(d,lH); 8.0S(d,lH); 8.82(s,1 H); I0.37(s, IH) 

4.08(~,3H); 7.62(d,1 H); 8.0S(d,lH); 9.07(s,lH); 10.58(s, I H) 

4.12(s,3H); 7.80(d,IH); X.30(d,IH); 8.06(s,IH); 10.3h(s, IH)  

4.11 ( s , ~ H ) ;  7.71 (d, 1H); 8.33( d, 1 H); 8.93(s, I H) ;  10.3h(s, 1 H) 

7.2O(s,lH); 7.60(rn,lH); 7.79(rn,lH); 7.90(rn,II-l); X.Ol(ni, lH 

8.72( s, 1 H)  

7.2O( S, 1H); 7.%( dd, 1H); 7.86(d, 1H); 8.02(d, 1 H);  8.71( s, 1 H) 

3.94(~,3H); 7.20(~,lH); 7.26(dd,lH); 7.33(d,lH); 7.70(d, 1H); 

8.63(s,lH) 

R: CDCI,; b: DMSO-d, 

2.5-dichloro-6-methoxvauinoline-3-carbaldehvde Ud, X = 5-CI) TyDical Dro- 

cedure 

2-chloro-6-methoxyquinoline-3-carbal~ehyde (u) (2.22 g, 0.01 niol) was 

stirred in 30 rnl o f  1,2,4-trichlorobenzene at 120-130' for 30 minutes a n d  during 

this time chlorine was bubbled through the solution. After cooling to 20', the 

crystalline product was collected and crystallized from DMSO-ethanol. 
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1934 C Z I A K Y  

2-Chloro-3-dichloromethvlauinoline (Sa) Tvpical Drocedure 

2-Chloroqiiinoline-3-carbaI~ehyde (la) (1.W g, 0.01 rnol) was refluxed i n  

thionyi chloride ( 2 0  ml) f o r  4 hrs. The  solution was evaporated u n d e r  reduced 

pressure and the  crude product was crystallized from chloroform-hexane. 
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